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(51 Muter 

C 1 2N 
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1/21 7238-4B 
9/10 7823-4B 
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F I 



C12N 15/00 A 

Sf^a^tti7(± 23 H) SMIi:^ < 



(21) fcfc^#^ 

(22) fcbffiB 



*^¥3-287860 
¥^3^(1991)10^168 



(31) flBfcf®^5g## <fc®¥2-282566 

(32) {g$fcB ¥2 0990)10^193 

(33) ffi5fe«tt5g® B* (J P) 



(71)£fcHA 000218182 

(71)&JBIA 000000068 

; XXTtf 4>&K#flt 1 TBI5# 1 

^/njRitwmjiittsiMcBT i # i ^ ^ 

MillJWIWflrjIlttEIMW 1 • 1 4 8fc 
(74)ft31A j||p $g 6t-3«)" 



(54) [£Ma«1M 9 n>tr^-> h h 7>x^/p^ ^ ^---tf 



(57) 

IBD N A * £ - % R&JjBHfc** * 



(2) 



5-199883 



can 

10 20 30 40 

mommma ihhifdii imt«iaitt fMimnt 

50 60 70 80 

TiiBiocico oiTeeoaiL ircCfCTtu iicorrraii 

90 100 110 120 

JMJJDIMf IlllSlfin lOITIADK I7AIIIFMI 

130 140 150 160 

lOllABIfA ffllBALIIA ■•IlATLfiJl IIILAICBDA 



170 180 190 

itxiOAtirr MAliitfir ibibcciisp 



200 

■ 1 1 AT ] T J C 



210 



220 



230 



240 

■ Mscaotft JAiiuicor vwtrtrcrc iioijimii 
250 260 270 280 

MIMSFfrBC MUSlCtfC AQTIADABI t VftECflTIA 

290 300 310 320 

ri€iiCAiiT risiriMui criDiDicAT vitririSM 

330 
Ti/piTtQ«r r 



Cf33tgi2 ] 
[*2] 

GAT TCT GAT GAC AGA CTC ACT CCA CCA GCT 
GAA CCA TTC GAT AGA ATG CCA GAT CCA TAC 
AGA CCA TCT TAC GGT AGA GCT GAA ACT GTT 
CTC AAC AAC TAC ATT AGA AAG TGG CAA CAA 
CTC TAC TCT CAC AGA GAT GGT AGA AAG CAA 
CAA ATG ACT GAA GAA CAA AGA GAA TGG TTG 
TCT TAC GGT TGT GTT GGT GTT ACT TGG GTT 
AAC TCT GCT CAA TAC CCA ACT AAC AGA TTG 
GCT TTC GCT TCT TTC GAT GAA GAT AGA TTC 
AAG AAC GAA TTG AAG AAC GCT AGA CCA AGA 
TCC GCT GAA ACT AGA GCT GAA TTC GAA GGT 

AACAGAAGATCTCCAACTGCAAAGG 



*AGA GTT GCT AAC GAA TCT TTC GAT GAA GAA 
AAG GGT TTC CAA AGA GCT AGA GAA GTT GCT 
TCT GTT ATG AAC AGA GCT CTA GAA AAC GCT 
CAC GAT GAA TCT GCT TAC TTG GAT AAC TTG 
AAG AAG GAA TTG GCC AAC GGT AAC GAT GCT 

TTG AGA AAC GAA GAT GCT AGA TCC CCA TTC 
TAC TCT GCT TTG AGA AAC ACT CCA TCT TTC 
AAG GAA AGA AAC GGT GCT AAC CAC GAT CCA 
TCC AGA ATG AAG CCT GTT ATT TAC TCT AAG 
10 CAC TTC TGG TCT GCT CAA GAT AGA TCT TCT 
TCT GCT GAT AAG AGA AAG TAC GGT GAT CCA 
GAT GCT TTC AGA CCA GCT CCA GGT ACC GGT 
TTG CTC GAC ATG TCC ACA GAT AGA AAC ATT 
CCA AGA TCC CCA ACT TCT CCA GGT GAA GCT 
TTC GTC AAC TTC GAT TAC GGT TGG TTC GCT 
OCT CAA ACT GAA GCT GAT GCT GAT AAG ACT 
GTT TGG ACC CAT CCT AAC CAC TAC CAC GCT 
CCA AAC GGT TCT TTG GGT GCT ATG CAC GTC 
TAC GAA TCT AAG TTC AGA AAC TGG TCT GAA 
OCT TAC TCT GAT TTC GAT AGA GGT GCT TAC 
GTT ATT ACT TTC ATT CCA AAG TCT TGG AAC 
ACT GCT CCA GAC AAG CTC AAG CAA GGT TGG 
OCA 

£M<£5' *««ca-Pr*<» l WU*fttf||«3Hiia 

-75 -70 n -50 
miii iilYmtija,.4iufdicii riirrrriAt 

30 -40 -30 X -20 -10 

CIUJMIIf ' Uflllfoll ft A 40 1 S Af A A itktttrtkt. 

[*4] 



20 



t&ODNA : 



*U«Cr<**AC«TCT 6 CTCC«eF,C»rCT^T«TC S TCC*TCTTTC«*«T<(, 



^P^AGAACVWTGACTTCTAGACACCAA 

S 6 T C C A T 4 

[|<t5] 



an 40 

ATCCCCTATA CCCCGGAOGC TCTOGTCTTC GCCACTATGA GTGe6GTTTA TCCACCCCCC 
GATTCATGCC OTCC^COK GAGGGCGCCC Cr&VCMTO^COOCCGaA GAGACGAACT 
CCTACOCCGA MCCTACCC^XTCACGGCOG ATGACGK& GACATCAACC CCCTCAACGA 
ACCGCrCCOC CCCCTTCGAG Ctt&QGGCCG TCprfcCGGG CCCCOGACTC CCACGACAOC 
GTCACCCCTC CCOCOCAOCC CCTCGACAGG^TGCCOGACC CCTAOCCTCC aCOTACOCC 
ACCOCCCAGA CGGTCGTCAA CMCT^A^GGCAAGTCGC AGCAGGTCTA CAGCCACCGC 
GACGGCAGGA AGCAGCACAT CAPC&GGAG CAACGGGAGT CGCTGTCCTA CGGCTGCGTC 
GGTGTCACCT OGCTCAATTp-IXGTCAGTAC CCCACGAACA GACTCCCCTT CCCGTCCTTC 
GACGAGGACA GGTTCAAGAA CGAGCTGAAG AACGGCAGCc'CGCCGTCCCG CGAGACGCGG 
GCGGAGTTCG AGGGtCGCGT COCGAACGAG AGCTTTCATC AAGAGAAGGG GTTCCAGCGG 



(3) &P§¥5 - 1 9 9 8 8 3 

3 4 
OCGCCTGAOG TGCCCTCCGT GATGAACAQC OCGCTGGAGA ACCCGCACCA CCAGAGCCCT 
TACCTCGACA ACCTCAAGAA GGAACTGGCG AACGGCAACG ACCCCCTGCG CAACGAGGAC 
OCCCCTTOOC CCTTCTACTC GGCQCTGCQG AACACOCCCT CCTTTAAOGA OCGGAACGGA 



COCAATCACG ACCOTCCAC GATGAAGOCC CTCATCTACr OGAACCAOT CTGGAGCGGC 
CAGGACCGGT CGAGTTCGGC CGACAAGAGC AACTAGGGCG ACCCGGACGC TTTGCGCCCC 
GCCCCCGGGA CCGGCCTGCT CGACATCTCG AGGGACAGGA ACATTCCGCG CAGCCCCACC 
AGCCCCGGTC ACGGATTGGT CAATTTGGAC TAGGGCTGGT TCCCGGCCCA GACGGAAGCG 
GACGCCGACA AGACCGTCTG GACCCAOGGA AATCACTATC ACCCGCCCAA TGGCAGCCTT 
GCTGCCATOC ATCTATAOGA GAGCAACTTC OGCAACTGGT CCGAAGGTTA CTCCGACTTC 
GACCGCGGAG CCTATGTGAT CACCTTCATC C3CCAACAGCT GGAACACCGC CCCGGACAAG 
CTAAAGCAOG GCTGGCCG 



[Bums ] it&<&&ic,kK>&t>tizc ±z&m±? 

5. if^^l— 4<Dl>Tft7^^iB|£CDDNA, 
i-TS. 3X6i5IE*B<Z)DNA. ' 

[M$£9 ] pCMPA-BTG "Cab^^^8IH^CD^l^ 
[S33^ 1 0 3 pNJ1053-proBTGT* £183^8 £g$gCD 

(I83£E l l ] PNJ1053-BTG r*^|f^^8fB3i2o^ 

in*mi 53 ffar**c&*4m&r*iH&g!i 

imm 1 7 3 13-16 ©l»rti*— TOtt 

[000 1 ] 

[0 00 2] 

[££3fc<D&fl5] r 7>X£Olr£ (HT, TBT 

Gj ) ^?KMrtK**^j|/*5>S| 



20 



30 



40 



50 



[0003] COh7^^;l/^ = t-^i. T*sJl& 
ft/§T*&. ft*ftRC&}?Wlc £ - (r-cin) -Lys 

[0 00 4 ] h7^^nt-^-^n 

~*&£*Har*MtcjBc>6*vc<r>ft (^^1-503 

[0 00 5 ] M^c, MUeftStt. ^^n*^^©3R 

[0006] h9>^^4r»^— tfttctl*rttW* 

nnellan, et al . , Journal of Biological Chemistry 
246&4 1093^1098H(1971)] Sc;«aSM»©a 
S. A«teJS<^fS0 [Folic et al., Advances in Enz 
Vmolopy 38g, 109-191 R (1973) ; Folk et al. . A 
aVances in Protein Chemystry 31^, i— 133 M(197 
7)] . *OIH»<0»«fcW«5StlTt»*. 
[0 0 0 7] MIC, ^hU^hA^-j/^AH^ 

:T--WtJUI3trar>«. nSB<DA*M&.l;r»' * 
h^hWt/.^A.m ^ a (strepto 

verticilliun flriseocarneum) IFO 12776 , * h f. 

*<**5/ »; • $ a *- . 

^*^A(Streptcverticillium cinnamoneuni sub sp. c 
innamoneum) IFO 12852,* r U7* h*<)l>*is t) £ A . ^ 
(Streptoverticillium mobaraense) IFO 13 

[0008] 

[0009] -biaisia*jKfcW< 



(4) 



^WF5- 19988 3 



A*fRH-*ttu *<Dmm&wz&&'rzc±ictf&) 
[ooio] 1 

r **- 10 
(0 0 1 IJW/7^i^*«Hlr«lfc4 

**OD N A *|g#*r * ^OT* *. 
C0012] 
[*6J 

SI 1 S 
10 20 30 40 

SIDMMMA IHJIIfDH IMTtliITT V«S1IIiri}« 



50 60 70 80 

TTtaiociifl HTii«aitt irccrcTTtv itcoftroti 

90 100 110 120 

A'ilPDIMF HIllHIM I9I7HIM9 IfAlBI'PII 



130 



140 



150 



160 



20 



30 



170 180 190 200 

LiisDAiwr riALiirrir istaeaaicr iiiiatitii 

210 220 230 240 

ifiitgoii* lABiiiicor OArtrircrc ivoiiaoni 

250 260 270 280 

Mirrtrcec ifivoicire a 9 ti a dabi t hihcjitba 

290 300 310 320 

rjcitcAKBT risiyntji crsoroacAi viirircsfi 

330 
TA?ftMi9er t 

[0013] cn^CD^Si^ljfJ, SGH^JSfcOSgfi 
[0014] *©-Jl«ULT. JdnTCttMlttt 40 
[0015] 

mum 2 m 

CAT TCT GAT GAC AGA CTC ACT CCA CCA GCT 
GAA CCA TTG GAT AGA ATG CCA GAT CCA TAC 
AGA CCA TCT TAC GCT AGA OCT GAA ACT CTT 
GTC AAC AAC TAC ATT AGA AAG TGG CAA CAA 
CTC TAC TCT CAC AGA GAT GOT AGA AAG CAA 
CAA ATC ACT GAA GAA CAA AGA GAA TGG TTG 50 



TCT TAC GGT TOT CTT GCT CTT ACT TGG GIT 
AAC TCT GOT CAA TAC OCA ACT AAC AGA TTG 
OCT TTC GCT TCT TTC GAT GAA GAT AGA TTC 
AAG AAC GAA TTG AAG AAC GCT AGA CCA AGA 
TCC GGT GAA ACT AGA GCT GAA TTC GAA GGT 
AGA CTT GCT AAG GAA TCT TTC GAT GAA GAA 
AAG GCT TTC CAA AGA GCT AGA GAA GTT GCT 
TCT CTT ATG AAC AGA OCT CTA GAA AAC GCT 
CAC GAT GAA TCT CCT TAC TTC GAT AAC TTG 
AAG AAG GAA TTG GCC AAC GGT AAC GAT GCT 
TTC AGA AAC GAA GAT CCT AGA TCC CCA TTC 
TAC TCT CCT TTC AGA AAC ACT CCA TCT TTC 
AAC CAA AGA AAC GCT GCT AAC CAC GAT CCA 
TCC AGA ATC AAC GCT CTT ATT TAC TCT AAG 
CAC TTC TGG TCT GGT CAA GAT AGA TCT TCT 
TCT GCT GAT AAG AGA AAG TAC GGT GAT CCA 

CAT CCT TTC AGA CCA OCT CCA CCT ACC GOT 
TTC CTC GAC ATC TCC AGA GAT AGA AAC ATT 
OCA AGA TCC CCA ACT TCT CCA CCT GAA CCT 
TTC CTC AAC TTC CAT TAC GCT TGG TTC GCT 
GCT CAA ACT GAA GOT GAT CCT GAT AAG ACT 
CTT TGG ACC CAT GOT AAC CAC TAC CAC GCT 
CCA AAC GCT TCT TTG GCT GCT ATC CAC CTC 
TAC GAA TCT AAG TTC AGA AAC TGG TCT GAA 
OCT TAC TCT GAT TTC GAT AGA CCT GCT TAC 
CTT ATT ACT TTC ATT CCA AAG TCT TGG AAC 

ACT GCT CCA GAC AAG CTC AAC CAA GCT TGG 
OCA 

m 1 mic7f>i,tc d n a im^mwt^^immc * 

[00 16] *#W!tt»C, m 1 miCTjkLttr 5 SWIM 
Wta-FttDNA©5' «T©»3»fcS* 

Sf5£n- F"T*«MBW^^DNA*4>ia«=r«StCD 

[0 0 17] 
[*8] 

n 3 $ 

-75 -70 -60 -50 

HMT» IAITPAT1IA ITAItDBCBl MIFFFtBAB 

-40 -30 -20 -10 

csBitMiir rASiiiiiii tiioitou fJAcurtAr 

[00 1 8] 
C*9] 



* 



< 5 > 5- 1 99 8 8 3 

7 8 
AAGAGAAGATCTCCAACT CEAAAGCCAACTGCTTCT AGAAGAATGACnUTAGACACCAA 

AGAorow^TCTcrrccAQCKCTrcrrcrcCT 

PCR (Fblymerase Chain Rea #*St?D N AOttS^Jti>H««|4*K:mt- 
ction ) fttcJrOff^n/cDNAKrjt^^n-^iLr [00 19) 

^tiT3R^CO^yADNA^e»^a-^.>^-r^C [^10] 

m 4 « 

ATOCCCTATA CGGCGGAGGC TCTCGTCTTC GCCACTATGA GTGCOCTTTA TGC#XGCCC 
GATTCATGGC GTCGOCCGCC GAGGOCGCGG GCGACMTGG CGCCOGCGAA GAGACGAAGT 
CCTACCCCGA AACCTACOCC CTCACCOCCC ATGACGTCGC GACATCAACG CGCTGAACGA 
ACCOCTCCOC CCGCTTCGAG CC3COCOOCOG TCCTTOCGGG CCCCGCACTC CCAOIACAGG 
CTCACCCCTC CCOCCGAOCC GCTCGACAGG ATCCCOGACC CGTAOCGTCC CTCCTACGGC 
AGGCCCGAGA CGGTCGTCAA CAACTACATA CCCAACTGGC AGCAGCTCTA CACCCACCCC 
GACOGCACGA ACCAGCAGAT GACCCAGGAG CAACGGGAGT GGCTCTCCTA CGGCTGCGTC 
GGTGTCACCT GOCTCAATTC GOCTCACTAC GCCACGAACA GACTGCCCTT CCCGTCCTTC 
GACGAGGACA GGTTCAAGAA CGAGCTGAAG AACCGCAOCC CCCCCTCCCG CGAGACCCGC 
CCGGAGTTCC AGGGCCGCGT CGCGAAGGAG A0CTT7CATG AAGAGAAGGG GTTCCAGCGG 
GCGCGTGAGG TGGCGTCCGT GATGAACAGG OCGCTGGAGA ACGCCCACGA CGAGAGCCCT 
TACCTCGACA ACCTCAAGAA GGAACTGGCG AACGGCAACG ACGCCCTGCG CAACGAGGAC 
GCCGGTTCCC CCTTCTACTC GGCGCTGCGG AACACGCCCT CCTTTAAGGA GCGGAACGGA 
GGCAATCAOG ACCCGTCCAG GATGAAOGCC GTCATCTACT CGAAGCACTT CTGGAGCGGC 
CAGGACCGGT CGAGTTCGGC CGACAAGAGG AAGTAGCGCG ACCCGGACGC TTTCCCCCGG 
GCCCCCGCGA CCOGCCTGGT CGACATGTCG AGGGACAGGA ACATTCCCCC CAGGCCCAGC 
AGCOCCGCTG AGGGATTCCT CAATTTCGAC TAOGGCTGCT TCGGCGCCCA GACGGAAGGG 
GACGCCGACA AGACCGTCTG GACCCAGGGA AATCACTATC ACGCGCCCAA TGGCAGCCTT 
GGTGCCATGC ATGTATAGGA GAGCAAGTTC CGCAACTGGT CCGAAGGTTA CTCCGACTTC 
GACCCCCGAG CCTATCTGAT CACCTTCATC CCCAAGAGCr GGAACACCGC CCCCGACAAG 
GTAAAGCAGG GCTGGCCG 

*«ww*/c. v<D&m&i&mic 30 ens. 

1002 5 1 ^ft^JAa,^^^ 

*S£JB±OT PIN- III -ompA, WW4Ci#r ft##FERM BP-3558) . 

PIN- III -ompA, «C*»B©DNAtllS^r [ 0 0 2 6 1 tmW<D-M<tm > I Tl± cr-^ 

™^^^i T ^ »««*W6*I*. [0 02 71 ^5^^11^ 

C0023] *W^* 7»dlir eLisfa iSS <2£ ssio. IT ts— " 



ura 



m 



(6) 



&&§¥5 - 1 99 8 8 3 



C 0 0 2 9 ] tPiP%> Saccharomyces cerevisiae KSC 22 
-1C tC^^^CD-^^ £~T&£pNJ1053-proBTC£:&AT 
* C t tc J: 0 tf;©f£& hxnhtl fcffmfcfettsaccharo 
myces cerevisiae A3 14669 ^Fiig3^9 ^30Bft 

(^r6#-^FERM BP-3585) . 

c 0 0 3 0 ] mm. i:fecwfff5&f***& 
c 0 0 3 2 ] *&mzmic 

[0033 ] 

11 



10 



10 



1 : BTGjjfe^cp^p-^>y 



20 



(1 ) 

SS^^Streptoverticmium sp. 
[0034] [GPi^ife] 



r • x** 



30 



0.4 wt% 
0.1 vrt% 
0.4 wt% 

o.oavt% 

0.2 wtS* 
0.5 wt% 
0.l*it%/\ 1 
(2) lg#a>6<E>DNACDi$tf# 

(12,000?, 4-C, IQ^P^) 0, Cft*50riMTris-Ha 
(pH8.0)-5nM EDT>W50rrM NaCI (J£JT TTES J 
5„ ) ICj&TSO/c. ^CCDCOJS®^, jft'C^K (1,10 

es snucfflwu tn^rcriisffi^^-c-i. 

*4HCO^ffitC»e>-i* 4 2m "I CD lOOrrMTri s-HCl (pH9 . 0) 
-IX SDS-lOOnM NaCI (&T (Tris-SDSj <U>5. ) * * 

5'-TTj GAj GA* Qkt UK 



40 



*Jni*. <k<M&Ltc. H^cti*60 , cr205>P5-<>^ J , 
^-hu r-fe h>- K^^T^^cftcio^fgo^yt, 
^tCCn^WS!60-Cr-r>^ A ^-f.O5t(D^. 

2®&K>mLT. f#£ft/cfc©K2teSficDx*y--;l, 
SrflDAft:. CCD<t£, a#©DNAli/M*£ftS<DT\ 
Ctt£#^;Mrc#S&DlEli&Urt:. IsMXUrtiDNA* 

-*-*fflt>Tft#07fc. E&&DNA*10rrMTris-HC 
l(pH8.0)-OuM EOTA (JLXF r T E j ± ) SmllCjg 

(0035]^DNA^>^*©RNA^mi 
^/c. RNACD#a?W:DNA£ SmlCDT E K&jfr Lfctf 
>sOWC, RNase A (ix^) lm^ml&tf RNase TI 
v>;% -Y Aft) 2000 u/ml^iffcgtfg* 

0 . Sml^n^. 37-Cr 3(^f3 -O^^^-h-T^CitC^O 

U S^W#6*a/c^<^{ci/io^ficD3Mi^©^ h U ^ 

^ (PH 5.2) j&Ste 2«««©xdf>-^*fti^ % -80 
•C«C3Q»ra^^. jS4^1Ht> (12,000? 4 

•a 15^K) «cJ:»Jj6t«*H«U-ttlR*70Kx*y- 
^rffi^U f£&3tt/t. Cft*TE 4mltC»*»b«T 
■ Vmmc&mott. «*«fc»&ftfcDNA«tt»4iiig 

C 0 0 3 6 ] (3)PCR (ffclvmerase Chain Reactio 
n) tt«CjrSDNAJRW«>a» 
BTG«e^^*tff«eoDNA««*. KfiHAdti 
T*fcPCR£fCj:oT. UttHMIt,* (Saiki.R.F.et 

al. (1385) Science 230, 1350-1354, MuHls.K.B. & 
0< Faloona.F.A. (1987) Methods in Enzyme! ogy, 15 5 

335-350) . 

1 0 0 3-7 ] ( i ) P CRfclC^fcPnmer ONAftfea 

^X>*>£ 123#@© 7x^77^. >*C*tJfi;T S&g 
DNAWatfe, (DNA^HStt, 5 

CCDD N A ^PCR ©Primer #1 ibfc, 
[003 8] Primer «. ©KW^J^TtC^f • 
[0 03 9] 
[^11] ' 

GGI TT-3' 

32011, 1 = 1) 



G 

(2flmer, 



[0 04 0] Xlc 325#a©»;i;>^t ) 33l#S©^n 
t/c. C©DNA^PCR©Primer #2 i l/fc. p r i 



m e r #2 ©g^J^yT(C^-r. 
[004 1 ] 
[^12] 



(7) 



&P3¥5 - 1 9 9 8 8 3 
12 



5' -GGC CA! CCj TG{ TTI ACj TT-3' 



[0042] <£dcl/fcDNAtt^n-eft2 0 MM <D&tt 
[0 04 3 J (ii) PCRffifcJ:SDNAKJi-<Di§te 
T " kit£JfH\ PItt<ODNA Thermal Cycler (DN A* 



(20ocr, 8oix, 1 = 2) 

[0044] 
[&13] 



H» O 


53.5m 1 






[lQx] Reaction buffer 


10M 1 


[IX] 




dNTPs. Mix 1.25mM 


16/2 1 


200 


MM 


(i) <D Primer #L 


5M I 


1.0 


MM 


(i) ©Primer #2 


5M 1 


1.0 


MM 


* tanplate(BTG DMA 0.5ms) 


10/2 I 






AmpliTaq™DNA polymerase 


0.5M I 


2 . 5u/assay 


" ' " ' • ft 


100 M I 







(2) TfltffcDNA* 0.5/iff/lOM HCfc*J:5fCTEtC±frbfcfcO. 



[0 04 5] ±gB<DJSf£^ 100M 1 tA^U 5 

(Signa tt) 100m 1 *jJn*fc. %fCJK(£jK0A 20 
o/c?a-^DNA thermal Cycler fC-te 9 r U J£l 

[0 04 61 9 5 "C .1 # 

3 7 # C 2# 
7 2 # C 3# 

[0 0 4 7 ] (iii) »«3nytDNAOHiDt 

JS&tfe, s^A'*-/ Jteite. ioomKD^og^ 
^A^jn^. i5,ooc(si$£X^> 2^raoa^o^ 30 

-«Xtfc«> *17&». _b?3* 100m1©JR 
L/Co CCD^^lOM I M^, 

SftrlEliR^n/cDNAOIf^XiS^FgigO/C. -€*CD^ 
^545 bptDDNAWJftf, #J2 m *Wf § JvCt>*C ± 

[0048] ^»)<o9om 1 * i.5%fiBusr*fa-^m 

SttMMCfett. 645 bpCCffl^-T^^O F^WOfflO. 65 

pn^;UArJlffl»»ai/3ka, #JHec3M»8t* 40 

-soTrri5#ngai>/c. ^fcis t oooia^/», io^ra4 

"COftCkft. ttfS^20M 1 07^tCi^L//c a CCDtKflrr 
#jl MffODNAW^iaiRStiyt. 

[004 9 ] (4) PCR-CflMIStlfcDNACDdai*" 
12 

±ihop c rtjm ? n/c d na^b t gj1^<d 



[0 0 5 0] -TO- 

1. DNAS/-^*>l/>y«tW:»aW«C|*cHdeoxy 

^Sequenase™ (version 2.0) ^ft^BL'fc. 
[0 05 1 ] 2. 

PCRJ^teJB^fcprimer #1 £2 pnolffi® 
U T4 KinaseCTOTOBO) T5' 338* ["P] r«fab 
fc. (itrS^3000Ci/mmol © [r~"P] ATP*ffil» 

iicr? [r-".P] ATPtttt^. 

[0 0 5 2] 3. ^-*X (3.25M1*) : S 

equenase Kit ZM^X 4#<D* *-7(,C&G , A, 

[0053] 2.5 M I G.A.T.C, termination mix 
0.38m! 5 X buffer 
0.22M1. O.IMOTT 

0. 15m 1 Sequenase (2^— ?r) 
-EI6- - 

1. 0.4/igOJWIb^DNAi2 pmolCD [•Sp] 41115 
b/c^^-7-^i2M KDTEfCjftfoU 95*CT5#M 

[0 054] 2. B^fcO) <D»»* 2.8m 1*04* 
©**-^H3R9. 3.25M 

Jra^Tarcrio^ra-f ^Hr*^- r ufc. 4 m i ©sss 

[005 5] ri/-£r CCD^rJttC 



[0 056] (5) PCRr*f*I£*fcDNA|&K-<DpU 

as ^(D-y-zftu-^isif 

^CPCRri^iaM/cDNA»r>}-^pUCl9 CDSmallf j 

Blunting kit (%mm £/?Jt>rTi2CDj: 5 ccfrfc-? 
/c. 

(005 7) 1. * D^C^ a -^CCJ^TOSfc^^r 

[0 05 8 ] D NAIrfr 8 m 1 (0.4ms) 

10X buffer 1 m | 

2. DNA^COr^-';>^Kf<-/trf), 70'CT5# 
[ 0 0 5 9 ] 3.. T4 Dm polymerase £ 1 m 1 Jm*, fc* 

[0060] 4. srcrtsftffi&uott. 

[ 0 0 6 1 ] 5. DNA dilution buffer 1 m 

g DNA/50M I tcUZZStcML **-cffil/ 



C8) ^¥5- 1 9988 3 
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* [0 06 2] &**l/<:DNA0?tt* pUCl^rSmair^K 

r i'K (X-qal) Stf *f V^P t^U-/S - D - 
hi^K (IPTC) ??^T-C^©|g^L/c. r> 
t ^ y >Btt£a&rj a ~-iPt>nt>int^ PC RTi»« 

K* puc 19 btc i*^«T©H»*cffi^L/c. 

io £«tifc. 

[0063] PCRrfffflSttfcDNAKtfcDJ: 

iUT 4 DNA^-*>X£*Tfto;fc. DNAi/- $r> 
*{i7-deaza dCTPfl^CD^-y^-^^ » r (USB 

T0^5aCC^r564bp ©J^ffi^Jtf^JfcifcoTc,. 
[0 0 64] 
[«14] 



TCCCTGATCA ACAOGOCCCT GGAGAACGCC CACGAGGAGA GCOCTTACCT CGACAACCTC 
AAGAAGGAAC TGGCGAACGG CAACGACCCC CTGCGCAACG AGGACGCCCG TTCCCCGTTC 
TACTCGGCGC TCGGGAACAC OOCCTCCTTT AAQGAGCGGA ACGGAGGCAA TCAGGACCCC 
TCCAGGATGA AGGCCGTCAT CTACTCGAAG CACTTCTGGA GCGGCCAGGA CCCCTCGACT 
TCGGCCGACA AGAGGAAGTA COGCGACCCG GACCCTTrCC GCCCGGCCCC CGGGACCGGC 
CTGGTCGACA TCTCGAGOGA CAGGAACATT CCGCGCAGCC CCACCAGCCC CGGTGAGCGA 
TTCCTCAATT TCGACTACGG CTGGTTGGGC OCCCAGACGG AAGCGCACGC CGACAAGACC 
GTCTCCACGC ACGGAAATCA CTATCAOGCC OCCAATCGCA GCC1TGOTGC CATGCATCTA 
TACGAGAGCA AGTTCCGCAA CTGGTCOGAA OCTTACTCCG ACTTCGACCG CGGAGCCTAT 
GTGATCACCr TCATCCCCAA GAGC 



(6) v^^vy-cof^ 

1. Streptoverticillium sp. Pkf&{& D N A <D$$ftftfR 

• &B&DNA 24^ ff . BamHI 10X buffer (TOYOBQ10X 
High buffer ) 60m 1 {CSS^^^fl^ Total 594 m 1 £ 

[0 06 5 ].- 3rcvsfm : ?Mi,ft. 

[0 066] • BamHICTOVOBCSll) £ 6m 1 Jjfl*. il£ 
I/, 37*C, 10#&flJ5j£L/c. 

[0 067] • 65-c. v&mmiimo, mmzsmz 

[0 06 8 ] 2. — if ( STRATAGENESJEMBL3 clo 
MING KIT 
i) ligation 

• ±IBDNA§(J^^^25M 1 ***>-/l'ttfRl,, 
2.5m 1 ©TEtCSBJBUfc. 

[0 0 69] • 1.0m I EMBL3 predigested arms (1 
HS/u 1 ), 0.5m i lOXligationbuffer, 0.5m I 
10mM ATP(pH 7.5), 0.5M i T4 DNA ligase(8 units/ 
M 1 ,Boehringer Mannheim S3) £Jjn2.ig^U 4 'Cl? 



[0 07 0] 10X ligation buffer 
SOOtiM Tris-HCl , pH 7.5 
70mM MgCI, 
lOmM D7T 

ii) Packaging ( STRATAGENEKgIGAPACK II GOLD PACKA 
GING EXTRACT^) 

[007 i ] 2. Jiorar, MKIt^ttae>&«T2it«L/ 

40 mmmtozwbit. 

(0072) 3. JW6/IK«WW«{C±ieD N A«Me4 
^ 1 (i.6m s $W) ^m^X±tCigl^. 

I 0 0 7 3 ] 4. DNA«^»tt/1bW«IUOM:j|^ 
^«C^^^15M 1 ^t/JPA/c. 

[0 074] 5. feALXfj:m:5lcmftLm<m&b 
ft. 

[ 0 0 7 5 ] 6. 4,000 8V5m$&&L. rt«»^r 

[0 07 6] 7. (22-C) r2^-f>^^^-h 
50 l//c. 
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[0 0 7 7 J 8. 77-V»b7r- 500m 1 £ 
[0 0 7 8 ] 9. *PP#^A20/2 1 ZMfL* &*>icm 

&otc. io. 4,000 gr5#>rga/i>u ^>jx*ttn 

[ 0 0 7 9 ] 11. ±m*m&>4 •CTgtfUfc. 

[0 0 8 0] 7t-^W 7 77- (1 1^0) 
5.8 g NaCl 
2.0 R M^sa 

50ml 1M Tris-HCl, pH7.5 

5ml 2% gelatin 

autoclave 
iii) plating 

1. *5§S|P2392 zTBigmcmmbtc 

[008 1 ] P2392 CD&tfctehsd R514(rk-. mk+) sup E 
44, sup F58 t lacYl ,orA(lac IZY), qal K2, gal T2 

2, met Bl, trp R55,(P2) .£fcT B 5* 
/ 1 NaCl ,-lOff/ 1 Bactotryptone~Cao&. 

[ 0 0 8 2 ] 2. P2392 *T B«»*T3rCrS«M 

[0 08 3 ) 3. OD i0B =o.sr t »#*a&#Ma. 

100?. 15#R8, iCjrO^T, KM1 MgSG, CC 

od„, =0.5 tftzj:>?icmmi,tc. 
l o o 8 4 ] 4. (ii)-n ©±«nM>«n*, 3rci5# 

[0 0 8 5] 5. *6^CA^L,T*)t/ce6T*J^/c 
top agarose (NaCl 5g/ I , MgSQ, • H, O 2p/ 1 , Ye 
ast Extract 5ci/ 1 , NZ Amine lOg/ 1 , Agarose 0.7 
%) 8ml±if|^U NZY^U-MtCi/Sl/c. <NZY 

h : Naa 5ff/i , Mqsa • h, o 2s/i,y 

east Ext 5gr/l , N2 Amine 10ff/l , Aqar 15ff 
/\ ) . 

[0 08 6] 6. 37'Cri%^>^ A ^-M,yt. 
[008 7] c©*§£: 3.0x10' ^>7 r -^>f r > h*n 

- > j: 0 ft * 5 ^ ^ 9 -tfirmv * fc. 

[0 0 8 8 ] (7) BTG5t^T<D^^i;-^>^ 
(6) T^6n/c^-<^';-^^rBTGjifeTCD 
>?n-r->y^tffto/c 0 <6) -(iii)CC^b/c:frSc 

o/c. -Bft37-CC^^ ^7 1* 77- 
>y£fffco/c. 77-^0'j7f^y 

[008 9] 1. h £ 4 •c«c»B#rafc^fc. 

[0 0 9 0 ] 2. :7V- h«B ( h ^rtfp-*^ 
M) ^ -eft: <~r 

p-feji/n-x? (S&s)) 0 

[ 0 0 9 1 ] 3. *©**»2#Ha«Ufc. 
[0 0 9 2 ) 4. XHz)lU-Z7 j JP^-%«3W 
U 0.5M NaOH-1.5M NaCl 1 ^St/c, 
[0 09 3 ] 5. ~ rP-feJVP-*:7 * ;1/*-£i.;m Na 
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C1-1M Tris-HG (pH7.5) JC5#ra§l/jfc. 
[0 09 4] 6. ^-hcHr;Vo-^7 2xssc 
(1XSSC =0.1SM NaCl 0.015M Na-Citrate, ph7.0)t-C3 

[0 09 5] 7. 3MMo^LhT^. hn-b;l/CJ-^^s . 

[0096) 8. 3MMP|ft(C&i$^ % SO'Cr 23SR8Bak 
ing$r?T^fc. 

[0097] U7f^ >#ttltjir>ic®. % pUC 19 BTG© 
10 EcoRI, rtindlll T#83l,T?#£ftS650 bpO^^^y 

y-/-^2x3>*fffcofc. CCDEcoRI, Kind 

iii r^i/r^6n^650bp©7^^^> r «, pc 

©lt?£f£ji 3X10* cpm//i ff-DNA-C*oyt. S^JZfi) if 

AV-ls* >©ftfrtt«T©aI D oft. 
[0 09 8) 7\s/\4zry -tf-2/ 3 > : # 
20 ^->3>M(50%WAr5F, lXDenhardt' 

s(0.02% bsa,o.o2% Ficon, 0.02* #y tr~;Utfa k 

» , 0.1XSDS . 5tt*1i;>B^ h VVJ*'1y7T- (pH 
6.5) , 200Kff/M l*tt"!«r«*DNA> *42'C. 

[0099] ^^^-^ 3 > : 

•ct\ 1 tft-f rut. 
[ o i o o ] m w 

1. 2XSSC. 0.1% SDS 5^X30, MM 
30 2. 1XSSC, 0.1% SOS 1^Pi3X2[eL 68*C 

[oioi] «±©— a©»firt\ ttAtc»4^«<o^ 

iL/rf#^/t*{c, cn^>i6ilco^n->^otiTMK: 

7^ U-->^^ffto/c. CCDfeJ|6^iCD2»^7' 

40 [0102] (8) ^a->DNA0MTO 

ff 6^7c 6 £ n - >cd D N A Oflfci * 7t#> 
CC, 6o©^n->j:r)D-NA*BWl/yt. DNAOSI 
t^Sti "Molecular, Cloning, a laboratory manual 2n 
d Edition " (CS^'^r^fft-^/t. 
t0 103] C<D£5fcl,X&P>tlicDNAfrbMim . 
S BamHI, SphI, Ncol, Bglll, Kpnl (\,*Ttli>lCH0Z 

o) *m^xfflmm%im>kfmbtc. *©*s*; cn 
50 [o i o 4 ] ;xtc, *n-en©WRR«i*rDNA*w»r 
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U ^Si&S&U DNA£^ ha-fe;l/P-^7 

zfn - :/£JBt>T If If >^ << zf V 24 -tf- u 3 >«t& 

* * ij - > ^rfflt i^ff: £ IS] D i b ft:. 
[0 10 5] *<o&m % yn-zflC^J?*) 
&i**i'#i-Jl*t*Z.Z<D\tVyZr±<DUcol 3.6kbp Wift 

CO 10 8] (9) Ncol 3.6kbp »f>tCD1f^^n-^> 

*(c, ncoi 3.6kbp #r)t£:/7*$ K«:if^^n-^> 

£Ncorr?tfJ#rU 3.6kbpODNA»rit^aL*r^D-- 
*£SJl>T®JRl/ft:. CONcoIfftJt*, ^7*3 K pTV 

6 
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&htitcfcmt&&ft£ 0 . pTVllSNtCNcol 3 .6kbp 
&1f79u-~l'#£titc?7A$. F pTVllfi Ncol£& 
ft:. 

[0107] (10) BTGite^DNA^— 5r>^ 
f§£>ftfcpTVns Ncoi ^Mil/T, DNAV-*>* 
fctffcoft:. *4>£&|2 (4) CD^r^L,yt^ft<h(3J 
«©*tt«rfflt^. ft:ft:t/CCTttSJ£il&£48 # C<t 

^fO^tCSSB (Single Stranded DM Binding Prot 
ein;T(*0B0) SrSllAft:. 

[0108] T&<Dmemu:ni&p>t\ttm&m*i*mt 

(lB^JS-^3). 
[0 109] 

cai5j 



10 



T6CCSCCAC6 CGTAGGCAAT COCCGTTCAT 



CCC6AC6TCC TTCCCCAC66 CCCCGTTCAA 



CG/VK7TTCCA 
TTCOCCACTA 
CCGCCCACAA 
CGGATGACCT 
CCCTCCTT0C 
AGGATGCCOG 
ATA0GCAACT 
CAGCAACGGG 
TACCCCACCA 
AAGAACGCCA 



CGACAAAOGA 
TGACTGCOCT 
TCajCGCGGCG 
CCCGACATCA 
GG0CCCC0GA 
ACCCCTACCG 
GCCAOCAOCT 
ACTCOCTOTC 
ACACACTOGC 
GGCCCCGCTC 



CTTGCAOGTT 
TTATGCACCG 
GAAGACACGA 
AOGCGCTCAA 
CTCCGACGAC 
TCCCTCGTAC 
CTACAGGCAC 
CTACGGCTGC 
CTTCGCGTCC 
CGCCGAG^CG 



TCCATGCGCT 
CCGGATTCAT 
ACTCCTACGC 
GGAAGOCCTC 
AOCCTCAJXC 
GCCAGOCCCG 
CGCGACGGCA 
CTCGCTGTCA 
TTCGAGGAGG 
GGGGCGGAGT 



ATACGCCGGA 
GCCGTCGGCC 
CGAAACCTAC 

coocGccrrc 

CTCCCGCCGA 
ACACGGTCGT 
GGAAGCAGCA 
CCTGOGTCAA 
ACAGGTTCAA 
TGQVOCGCCG 



GGOcrccrc 

GGCGAGGCCG 
CGCCTCACGC 
GAGGGCCGGC 
CCCGCTCGAC 
CAACAACTAC 
GATCACCGAG 
TTCGGGTCAG 
GAACGAGCTG 
GGTCCCGAAG 



GAGACCTTTG ATGAAGAGAA GGGGTTCCAG CGGGCGCGTG AGGTGGCCTC CGTGATGAAC 
AGGGCOCTGG AGAACGCCCA CGACGAGAGC COTAOCTCG ACAAGCTCAA G4AGGAACTC 
GCGAACGGCA ACGACGCCCT GCGCAACCAG CACGCCCGTT CCCCGTTCTA CTCGGCGCTC 
CGQWCACGC CGTCGTTAA (XAGCGCAAC GGAGGCAATC ACGACCCGTC CAGG4XGAAG 
GCCGTCATCT ACTCCAAGCA CTTCTGCAGC OGCCAOGACC GGTCCAGTTC GGCCGACAAG 
AGGAAGTAOG GCG\CCCGGA CGCTTTCCOC CCGGCOCOCG CGACCGGCCT GGTCGACA1G 
TCGAGGGACA GGAACATTCC GCCCAGGCCC ACCACOCCCG GTGAOCGATT CCTCAATTTC 
GACTACGGCT GGTTCCGCGC CCACACOGAA OCGGACGCCG ACAAGACCCT CTGCACCCAC 
GGAAATCACT ATCACGCGCC CAATGGCAGC CTTGGTCOCA TGCATU7ATA CCAGAGCAAG 
TTCGCCAACT GGTCCGAAGG TTACTCGGAC TTCGAOCOCC GAGCCTATGT GATCACCTTC 

1218 

ATCCCCAACA GCTCGAACAC CCCCCCCGAC AA0CTAAA6C ACCGCTCGCC CTGATCTGA6 

c c 

nataw* •? b TGjte^©ra*&3 k>« i isoatg ATGcD>*^i>^p,«t2or s smoxmiimmst 

4«S3<i/c. foiitt, (a) l&©8ib±ifctc* *tt<c^/cSP»r. Jx^;HH5>J«OE^J#o : i 

*x*; (b) ltt<OATG©i3bJJlHCB«awacSD >*i??aUT*r0BTGCDC^«i2l6ttC07-O'J>i# 
BAk* - aaaogac- 3' ) : (c) lft© so ^eWJcMtoftfifc*-:^ y-*** 
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^U-Ar. 7$^-^>^T*«)6n/cBTG **tt<DDNA£fij»B 3S0A£SH>Ttf 5 ^ A r& 

L/c#t>T, CCT#3fr6ftfcBTGil^F<D*- [0 1 1 3] 31^(DDNA^^DNA)B»K<0^II 

^> 'J - f ^>^7 U-Z,fi7 S ^®V-^>^*6* ft, !lOT.4*6*»rl/T. l**ytOODNA««30- 

£o/c#iifc:fitC75fi<Dy $ ^KWtlHiUfcfil^i ^ 4Gia&tg&fci/fc. S&btgi* snrs^e, 
rt>sci^o/t. OT^. 993&£os&f #4>tt < <fcfcj#gr**. £fc 

C0 11 1 ] : BTGjjfc^Oifr^fa 2#««t OX:/?* 5 FfC^ji^S^^^CDT^OD 

BTGitfc^Ogggt^fiK 2f&(DDNA€:£/iM- 9«R(cl^ita F 

«ra8<0*n< . We>3^tcncoA:BTG©±r 5 ^BH^I^ >CDij*A*>, &Wi)i<D^<D?c&<DfflmB&ffi&mL *> 

*><htc, BTGiae^DNA^tg^tl/^ *<DKK io j&gfcft:«> % 27*£Urc£Sf54#<DD NAIRt^fiSb 
H-^V&Oa F>ffifflgRft (Ikemura, T. andOzeki.H., ft:. ZtLZTvA * FK*fl#&A,ft:£ C *>T\ ^K^Jb. 

Cold Spring Harbor Symp.Qjant. Biol., 47, 1087(19 ^^©^CDTFII^tC^SE^JCD^^tf^i 

83)) £#i&u */c, -&7^^>>h ci)-(5) om (^2oo bp) tc^^-c^7^$ FtoB^ao^affiL/ 

CO 11 2] t <DT«fr< , *tj200bp *ro5ocr>^n^^tC^TS?7J 

(1) 5' -AATTC GTTAACA -3' ^tot^6^«lin C <fc IC Lfc. 

3 ' " CAATTGTTCGA- 5' [0115] BTGggf j£®St} Qgg 

,.,. t ip.i iiMin 2Q w ; B^n^ic*Wl;#75W>K(lhoobp) 

(2) 5' -AATTGGTTAAC TCTAGAA -3' ©SMMrffft^fc. <fc*t%flt«C J: ^Tf^ft** V =f* 

3' - GCAATTG* AGAJCTTTCGA- 5' F05' SlWlCli V >®t#rH>T OfcOOT 

<3) 5' -AATTCTCTAGA -AGATCTA - 3' < &7 v 9* > F OS ' P3fc4$tC<i 

. . . . . [0 118] 

(4) 5' -AATTGAGATCT CCATGGA - 3' 

3' - GTCTAfiA GGTACCTTCGA- 5' 

■e«ll ••III ■«« l Blidill 

(5) 5' -AATTCCCATGG A -3' 3Q 

3'- GGGTACC TTCGA- 6' 

■••■I iOOl llltlll 

zfx 2 FlflOpmole 

7.5n 1 

lQx -j V r — * xu 1 

lOnM ATP . lM 1 

10 \L 1 

* 10x/< V? 7 — 

650nM Tris-HCl(pH7.6) 
lOOnM MqCl, 

lSCrrM i^tf X U F -JU 
lOrrW X-^;l/^> 

±S2««*x^^>F^7^a-^CCAn, 37-C, I« ^tiMKWT7^-y>^tf^oft;. fo* 
3»a*8Wcj:0B*«:*iSS-&yfc. 2**ODNA (20/* 1.) L*y#~ feffcffi 

i ) % 9o-c<Dm®tpic3ftwm.titc<kt. s&oc3rc** '[01173 

DNA2*t 20 u 1 

150nW W^l/^ I — Jb (DTT) 2 M 1 



(12) 
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lOrnM ATP 
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2 M 1 
0.5/1 1 aSO^X-y h) 



±IB*M£x?'*> Krt'y Aft, i6*a 307} 

*-3<cfirdt)*ftfc«&. ±iasi©so§22M i-ro^3 

«>ltUB«t?ftt».. #7200 bp©DNA77 h^y 
Jl'fe6Bttl'fc. io 
[0 118]C^lt»feDNA77^>h (l)- 
(5) <D5' ^<C«EcoRI 3' ^CCfctHind 

III S^SHfttf**, 2C*C&7^yy>KD5' Po5fc4ft 
<D»J>ia{fc**f&ofc&. &^;S£*Jpjfct;a!> EcoRIi 
Hindlll r^^O/c^*v^ 5 K pUCL8 (Yanisch-Pe 
rron, C.3£, Gene, 33, 103(1985))<hi&£U 7-/$*— 

[0119] 3C«CC<0«B^«|*5W1HJM109 * (re 
cAl.Alacpro, endAl, qryA96 f thi-1, hsdR17, supE4 20 
4,relAL, A" , (F' tra036,proAB,lacI • Z AMIS)) 

[0120] E.coli JMlosftttpUC &y^* * KDNA 
<£>JBm$5&^Ml3y r-is'O N ACDJ&fC&A* 

FiJML09r CCn- K£ft£lacZAMl5ilC<£&/8-;tf 

^tc-r*^t*T*>£ # in^, I PTG <-f yyntr* 
-|3-D-^7^Ft7WK) <tX-Gal(5-y 

5" K) ^O^ir^7Xs Kpucis £&J$T£jmio9 

iUTtiiStir***. »*DNAK>t*J»A5tifcffl»iL 

^7X; K*«»-r« JM109 m*6-*Jzr* h 

[0 12 1]li<Oj{p(Dji6C!)3D^^ y^*S 
K«rW«U ^CDDNAi'-^xVi/^^T&tJ ( Sa 
nqer.F. £ % 3.Mol.Bio1.. 143. 161(1980)). JfASJl 

7 -7 y ^ > r &mt u fcm o <die o i>*&gig?ij£ w 

-f**n^>£ii!KL,/c. 40 
[0122]$ *>lc x «MISS«XSaffitt««>^t)r» 
y -7 yy > r ©asSfctrft o /c. 

[0 123] $T77^>h (2)<t (3) CDjiS^. pu 

cl8 or>brvy>B»ttae^rt«c#ar-5scaii»» 

Mffllt, y^tfJZsh (2)^(3) £ScaI±XbaI 
T^fcr?&, BTGil£^££frScaI • XbaI#rK-£mi>T 
ffft^fc. S/c7^yy>h(4) «b(5) <Dji*S5i|5l«tC 
^^y^>h (4)SC/(5) £ScaI±Ncoir$J&& % BT 

tc 7 7 y y > h (2) (3) (4) (5)©iMSttlB«fc y ^ if y > so 



24.5 v 1 

r(2)(3)m^&tf(4)(5)g^#*Seal£ Bflllir^W 

[0124] y ^ yy > Ki) (O EcoRI ■ Hpal 

Brttct y 5 ^ > rQ)(3)(4)(5)CD£^#CD^aI ■ Hind 
III KK*^:*6^0«) EcoRliHindin TWBfaaSl/fc 
7^llffiiS^^^y^-pIM-III-<3inpA2 (Chrayeb, 
3.^, EMB0 3.,_J, 2437(1984)) tMSU. =5 4¥-1s 
3>*v r*fll<,>T, 16'C30#fa^roo*Jf£ o /c 0 
»C«CC©a«»«r^JB*J A22l1*.(hsdM> , trpES. 1 
euB6, lacY, recVF' . lacr ,1ac* .pro' )(Nakamur 
a,K. 3§E V J.Mol.Appl .Genet. ,J, 289(1982))(C^AL/ 

. BTGjte^ im kb) ^iEb<^A$nfeCi%fiak 
U/c. C^Or^6n/tBTGcr>^^^^^-.^po 
KPA-BTC <h^. ^A^ti/t^fc^^BTGii^co 

2 met* u /c. 

[0 125] /SC^ CO|gWTit^^7^5 KpIN- 
III -ompA2 \Z*mm<MmV#Z>^#<D'7u*:-5i 

fifef-ttl PTGO»WBJ{cj:0»[»«««3n. ite^ 

^^■jy^XAtcsia^n^. cti^rcc^^^^ 

l/K^cD^lTat^fj^^^ijy^x 
ACC^SSSr^Ci^a^S^Tl,^ (ikanura.H. - 
J.Biol .Chan., _262, 7859(1987), Hsiunq.H.M. 
Bio/Technology, _4, 991(1986) ^CiT) . BTG£ 

a ^ y&(Koshland,D.£. Cell, 20, 749(1980))tC jTo 

VHPL C*CD««ff«^t^^l#K^&«c J: Off ft 

[ 0 1 2 8 ] ^L/^BTGii^O^tc^u 
&yv^5 Kil/rti, pIM-III-cnipA(CRS^T, ffe<D#fc 

^MBTGiteT^^ii^y^^* K pOMPA-BTG 
^WT-ST^l® 3A221«c (FERM P-11745 ) ^r>fc: 

^•;>50Mfir/fm^^OM9 *tf ^y©Sttb-C37*c % 2 
ft^^^^ai/, se>&c4^23rrisisi//c/&i>-c 

*-yn-X, lOnM Tris-HCI(pH7.5) 2.5mMiCmMb % 



(13) 
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0.5M EDTA(pH8.0) 0.125ml ^ftl^, 36ftf®fr<PK.fo& > 

Ltc. 12000 npm . iQ&N%frU ±S£Mft*#fil 

Ufc. 12000 rpm, lQ&m&frU ±*g<tS<*£#Sll/ 
7t. *CCt ft 6©J:t§M*^bH*T 38000 

[oi28] $ ztcmm®ft[im®*i3m\t l cm®&, & 

W&Xm (200W. 5#) fcfffcU, *ffiff&S©#<i: bfc. 
C 0 1 2 9 ] ^ii)f>CDBTG^CDgrJ^ 

C 0 1 3 0 ] §J5e^^«^WtCW, J.Biol .Chan. 241 
5518(1366) CClBtZOFolk and Cole C0;frj£ (Cbloriroe 
trie hydroxamate Procefure) &t*S80 :C?Tft -?/c. 

is> (CBZ r qln -gly ) it K J'JUT S 

[oi3i] <immym> 
o.2ub yxmmmm <ph e.o) 

O.IMfc KCI*S/iUT5> 
0.05M J£{fc*7;l/^A 
0.01M ®7U^y;U^^3f> 
0.03M CBZ-qln-qly (g|&ft5*§g) 
§jJ$|B 
3N ftR 

12%- h >; fna^i 

5% FeCl 3 • OCClN-HCifcCigfl?) 

(RJRtt) O 0.4mlCC^A 0.4mlft|iLTiteU 

i««»©»««7^o?ta % 525 nmOlft*KJfeatel/ 
fc. 

[0132] »Ii ur. ^ffis*7tif»fc* 
U ®bfcg<*0, £fi£i*ftft:t: Fa*tA8©l« 40 

[0133] aTtc-eoMsefc**^*-. * 



1* 
1* 
1* 
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[0 134] 
[*17] 

e » 

10 & « 



24 



I PTG 
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BTGM 

(Q/agae) 
0 

0. a »i 
0 

e. it 
0 

0. in 



urtwoiiBwc «> 1 PTGrs§^r^<b wnwh bt 

[0135]36«c. BTGjf&T-jgft^^UTt^ 

fct/iBTG!n#<c,£ . y fw>2f£, 

— ^tCDVectastain ABC k1t£J8t>Tfr fc-sfc. 
[0136] IP^ V &H}#a>6cr)£>,K^ o.sa 1 To 

SW£toy;t,£^>:/u> (Imnobilon ; 5 9 #7tt) 1C 

KIMS ttfc. 9lh¥ftBTGSHt <tt#fi64 

f§CD^CD*ljOOOii&#^L//c) {C^&^xXjr^n ";f 

fc. 

[0 137]f©8*» WTOl, 3. 5&U*7CDU- 
ft© I PTG»»nil»^fc|aBTGtt*i©J^«^r 

[0 13 8] 1 :*?5igBTG (n>hn-;W 
2 :ig#±« ( I PTGiW) 
3: ( I PTG]ir*ttSftl) 

4 :^»J^XA ( I PTGfcMta) 

5 : m± ( I PTGlrrt^sai) 
B:*ffllfeSt (IPTG«R8D)- 
7 : m± (I PTGlnMStJD) 

IS$6fl)4 : BTGjjfc^ (X#m> CD«G««fT?<DWi 
( 1 ) ^7X5 K^*£- (pIJ 702 ) <D$tf# 
pIJ 702 AWstreptomyces lividans 3131 (ATCC 3528 

7) *«T©s«*«=r3 0'c % 2HW«Lfc. 

[0 139] 



[YEME J£i& + 0 . 5%*fVl'>+50$i h(/7*h: 



0. 
0. 
0. 
0. 

1. 

3 4. 



3% 
5% 
3% 
1 % 
0% 
0% 



(14) 



25 - 
0. 5% 
0. 1% 



*5I&¥5 - 1 9988 3 
26 



10 



20 



2,000*. 4-c. i o^ra) u ^tifcuwt (mm 

^50trW Tris-HCl (pH fi.0)-5nM EOTA-50nM NaCTCgfe?#L/ 
fc. 8'1>#® (1.300 , 5£fi3) tcj: 

9?#*>*l/eg[#£50reM Tris-HCl(pH 8.0)-10nM E0TA-25 
% Sucrose (J^T TTE-SucroseJ ±v>5. ) l OmltC© 
MOtc. &IC3 Omp/mlCDy V^-A £^t? 
7E-Sucrose2ml&C/ 0.25M EDTA 4ml£JjJl* % Ch*3 
7'Cr3 0OT-/>^a^-M / /c. <f>*t £ »"C- hft 
2 0%SDS 2ml^r/nii$6fc^ Naa 5ml £JJI];t& 

tc. ftfr&M (loo.ooo g, 4'C, 4 0M) CcJ:9& 
6 n fc±» cc30^j^»;x^u>yi;=i-;i, 6ooo£***fc 
JXi.0Kicnc&j:9icjinit, o*cr4. 5B£f?g-f>* A 

^-hOft:. »fr0flf (900 s, 4'C. 5# 

fifl) U ttR&lOnM Tri s-HCI (pH 8.0)-lmM EDFTA-SOmM 
Naafc^Lfc. fOr, &*fc-fei"}Al6.8ffRO*l 0 
mq/m1<DlS®Ci^2x^A^PV-f F£lOmM Tris-HCl 
(pH 8.0)-UiM EDTA (&T TTEj £t>5. ) {C»*»l, 
8S«l/ft:»«l. 2m\*lMZ. % S&WMt ( 1,300 g 
M, 1 SftW tcj:^ ^ig£8l9&v>fc8L 

(230,000 *, 2 0-C, 1 2B?f$) fcmTofc. j&C> 

• Avr s*7Jlc>~*r2BttHit,fc. &tc k a/io 

*g»CD3M|fc®:r h y (pH 5.2) ^<t2fg^?fi(D 

x£>/-;l,£jnj*» -8 0 # CCC3 o#rat£gi/fc. -eo 
i&t>$>fft (12,000*. 4*C, 15^fa) lc£0tt£R 

TES [N-Tri s (hydroxymethyl ) methyl 
-2-aminoethane sul phonic acid] 

Trace element solution 

IC 1 0 0 ml PJMffigiS 0 1 mlftlAfc. 
[0 14 4] [Trace element solution] 
^fbffiifl 40m? 
feitWZL& 200mg 



5 0ma/ml^3f-^ r U^r>*i 

:&jt*jfi,xn,#**,¥1BH0 /i ( P H7. 0) 

fcDNAStt, ft!0/zgt*ofe. 
t0 140] (2) ff&Dfta 

pI]702^Wstreptomyces lividans 3131$: Y EMEigtft 
r3 0-C, 7 0^#l/c. 

[0141] £*Sifc*YEMEEi&Tl 0 s -1 

0* «fc#§5U *tl*fttiMHRtt* 1 0 0 a 1 TOY 
EMESS^Sift (YEMESWfcl.. 5KflB&ljnA.fe 
^U-rSf^ySifc) 5tMc*l,*fc. fira ot, liS 
fS*g&L;te. RepliPlate" Colony Transfer P 

ad (^ffit) &ffi\,\ 20 0 V8/m)**Abl<7hl' 
«r^YEMES^^ift«Clx^V^^V3>b. 3 0 

>/£St£flcl#:£ Streptomyces lividans 3131-TSi 

[0142] ( 3 ) Streptomyces lividans 3131-TS 

(2) Tr&6ftfcStreptomyces lividans 3131-TS £Y 
EMEigJft+0. 5%#Vts^T3 0V. 2 BIQigxi, 
fc. i&#*£2 0 0m1$j&fr4Mtt (1,300 g, g®, l 0 

WBi/'yfc. swe, ccDi«g«^a^«i (1,300 ff( ^ 

.fi. 1 0^®) M<*^r . Imq/mlCDyy^-A (t/^ 
^) «r^OP|g|»« (TI2) 6 0nl<cffiBau Cla* 

3ou 2. smm-o**-^- h Ltc. 
<mc, nh*itcm&*T&>bftm (1,300 ?. mu. 1 o 

»W) l/, P^0&fS2 5mTC^t3fc. C©^^2(eI 
^pigLfe^ tW*P««KlmiecWBL/,..^ah^ 

[0143] 



30 



50 



5. 73g 
10 3k 

2. 03g 
0. 5g 

3. 68? 

2ml /\ ( P H 7.4) 

^'^f^T^^A 10mg /\ 

(4) JIWMtt:*j»«»|fflBTG»e«f>i- (Mo-BTC. 
spm) <D«^ 

*^Streptoverticillium sp. ifSID^g&T* ?>Stre 



(15) 
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ptorayces lividans 3131-T5 T&ISt* h C £ W, <&CD 

c r J^T<o«k:^is B T Glfe^^fl^ o ft. 

{0145] i ) BTGjUi^^k :/P«J& m 
P C R&(C<fc 0 , 3 . 6 kbp 8TG j^^NcoI#r>t*g|g> * 

Primer #3 



^kBitf (&T TBTG spra #r>*J <h^5. ) b 

[0146] PCR K JfH^fcPrimer #3 Stf Primer #4 

[0147] 
[&1 8 3 



5' 



• AC G ACCTC A AACG AGTTGC AGGTTTCC ATG CGCTAT- 



3' 



SacT 



(36o*r) 



Primer 14 



5' -CC ^GATCCAGATCT CACATCACCGCCAGCCCTGCTT-3' 



BarnHI Bgin 



(36ner) 



[0148] pcR&co&MKg&it. mmm x 

[0 1 4 9 3 ii) me 1 v ~>&f$M&&) zTu* 

-*-wamft<owz 20 

*Zm&R01t. fCT, PCR£lc£D, plJ702*S§M* 
Pritnei $5 



[0150] PC R&C£Jt> ft Primer #5 Primer #6 

[0 1 5 1 ] 
[*1G] 



5' -ACGAGCTCI5TTGGCTTGACCACCCCG-3' 



Sac 1 ! 



(2 6mc r) 



Primer 16 

5' - ACG A ATTCTG CA(^TT.TTCGC ACGTG AG C CA-3' 

(JOrae r) 



EcoRI^ 



Pfi t J 

[0152] ft** PC Ra©»M&*frtt. HJfefU 1 

±ibiwc*s. 

[ 0 1 5 3 3 iiDBTGite^RJt (Mp-BTG spm) <Dt* 

pcRTWisftfcMpR/ti puci9%-en^n eco 

RI, SaciaamBO)r^J»rL//cCr)^. @#J<D1M X<DfcOD 
^-/y-^3>U ;*Cl§18DH5 X-qal SO'IPTC 

&&T~cBm&t&ott. fir, r>t^«;>twt^afe 40 

n n ^ - rf» £>f# htiftM p »r>t # P U C 19CDEcoRI-SacI 

[0 1 5 4 3 ''XtC % l^tePCRTifGISft/cBTG spm 

tW>i-<*:pLX=L9-^^n-en BamHI t SacICTDyOBO)r^ai 

U ^*n-~>y*mCofc. C50T?#£ftfcBT* [0 15 83 

1.4 kbp Mp-BTC spm B/Mt* 8.5 n 1 

S.lkbp pi J 702 P5tI-BqlIIJK>T* 8.5 At 1 
5 units/Ml T4 DNA liqase C^— 1.0 fi I 

lOx liqati on buffer »;>#-) 2.0 /i I 



★ C spm W\fttfi pUCLS-Mp CD . BamHI-SacI V A HcH^ji 
$n^5^5 K£ pUC19-M)-BTC spm t 0X % JWT© 

[0 1 5 5 3 * FpuaahM>-BTC spm&Ps 

tl, BqlllCKMJBO) T«fflU 1.4 kbp t^BTC spnftffM* 

[0 158]&*J, 7-fy-Vs>lCfcfc, 7^y-^ 3 

r (Slit) fcflfOfc. • 
[0157] ( 5 ) B f Gig^CDStreptxwryces livid 
ans 3131-TS ^<D&\ 

BtPlrff 6tl/cl.4kbp H>-BTC spm BfrJfi S.lkbp pI370 

2 pst-Bqiu Kit* ^ ^ y— > 3 > L/^t. 7 ^ y 

-^3>5i % J«T©JRB3R*H«U 41Cr.l»-f>* 



<#J500 nq) 
(#7500 nq) 



C16) 
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C<DDNArstreptomyces livldan * [0 159] 
s 3131-TS Zfcmfz&Ltc. &nffi&\ZT&<Dj: 5fclfT 1 tc Lit. 

->fc m * [0 16 0] 

Streptonyces lividans 3131-TS ?U b Z?zr* V 
0.35M y-vtiU-X 
2. 2 0%#'jx*u>^y n-;Hooo£^tfP^fl£ 

ft. 

(0161) 3. mm.-C2fffl&&0tt. io. 

[oi62]4. £<c*0tt (i f 7oo g t mm. 1 0# 
[0 16 315. f#e>fc*v*i^ r*p*tffiTfrcgfc#o 



30 



1- «T©S6K*B«U ilMOM 



R-2/A 

tttt^U^A . .0. 5 ff. 

, 2 0. 2 * 

ttft^V^A 5. 9g 

$01/3-* 20. Og 

^a r J> 6. Off 

0. 2k 

Trace element solution 4 nil 

m ^ 

• R-2/B 
TES 

7. 3 O'Cri 8«FlH|--{>+a^- r U/c. 
[0 1 6 7 ) 8. 2 0 0yfir/m1^^^hU^h>SCX 
40 0 Mg/nil^D^>*$t?P|S»«lnil«:»PA % 30 

[oi68]9. 3 6tc % ao'crTBra-r^a^- 

fcfe, ^DNA»f>t^?fA3nTC^cCC>pI3702^^ 
me lit^K<fcD><7~:>££jau H 

[0169] -ei/r^en/tBTG^^^^^-^ 

pIJ702-BTG ±4Ztttf1t m 40 

[0 17 0] ( 6 ) B T G&&rf-<D$&% 
BTG«e^*a*i&^ PU702-BTC T«»g»Ufc 
^^^rStreptomyceslividans AKW-1 ±UTViT<Dig 
WT3 0'C, 5BMm«Lfc. 

[0171] 

^»;^^r> 2% 
wJ»ttr>^> 2% 

h • x*x o. 2% 

U>®~;fcMj^A 0. 2% 

t*#*UVJ> 0. 1% 50 



2 0/zl 

100/21 

20/2) 

* [0 164] 6. *i\,v v*\mwpimmK&wmi> 
fc&tc, .2oo/ii Tm-2mmcmsLtc. 

[0 16 5] [R-28»] «TtC^UfcR-2/A& 
tfR-2/B«W«U 7\s-Yt&W&miCR-2 
/A, R-2/B£2I^U $6(Cl% KH Pa £S 
*fc§S2 0 0ml^D lralCD«|^Til^L/t. 
[0166] 



44. Og /\ 

1 1. 5ff 
1 0. Og 
2 0 3ff /l (pH7. 4) 

7^*7 y-JbLG 126 o. 0 5% 

5 Omq/ml r 0. 1% 

JJB^TT*«Lfc*g»&ift 1 0 OmlfcJfrMHi (1 
2.0001?. 4-C, 1 Oftm) &t>titc±mzftm& 

1J0OO Onftjfijflflt (7S3» */B<,>TiK)l 7& 

[oi7 2]^c, mn^fcv^^^. nnofcBT 

G*fflUT*tf4 f rft«0^!rtBTGIS»«Cj:.&E I A 
tt(Cj:9SKt//t. i *©*3JfcftO. Imq/IOBTG* 

[0l7.3]ft*j ( E I A^T<D«^t7^^/c. 
[0174] 1 . tf>^;l/5 0 22 1 (cflHRKA 500/2 1 

[0 1 7 5] 2. KJSSteK**, tr-X«rl 0fl*iy>H 

(pH 7,0) *C2ii»itlft: t 
[0 176] 3. gfc^Lfcbr-XCC23-^>hi/^- 
^SHnft: ( 5 Omu/5 0 0 22 1 *gffi«A ) 5 0 0 22 1 

*fln*. 3 7 , cr3 0^^>^^^-ht/t B 

[0 1 77] 4. Sjt«*»* % t^X*10rtUV>& 
t&ftfc (pH 7.0) T2iI^Lft:. 
[0 17 8] 5. ffifrb/ctf--X£CPRG^5 0 0 



m 



0-7) 
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32 



CO 1 8 0] 



B S A 

vywumm <ph 7.0) 



[0 17 9] 6. S^±^2ral^Ua^A:^ 5 7 5 mn* 
[IMKfcA] 

0. 1M 

0. 1% 

1 mM 

0. 1% 

1 OmM 
[CPRG^fS] 

CPRG (^007*^-;^? K/3-D- 

BS A 

GH 
CGH] 
5% 

0. 3M 
1 mM 
0. 1% 
0. 1% 
5 0 mM 

1 OmM 
1 % 

0.1% 
5 0 mM 

3 6*CCCD&#&;iBTG£*? 9 KCcfcS 

SDS-PAGE^«^ofc. SDS-PAG 
E m%tfHWtf& yj^±(D W& El ect rophoreti c 

Transfer Kit(LKB) £8H>T j >^U> (Immobilon 
T " (5 ) (C h7>^7 T -L/yt. h7>^7r 

-©^#(2, Electrophoretic Transfer KitCC85#3tl 

^Blocking Buffer(20nM Tris-HCl(pH7.9) . 5%X + 

as;u*) 1 Ommcn B$rg-/>*^- hl/fc. * 
^>^U>^ BTGJnlfiim*2 0 0^CRinse 
BufTer(10nM Tns-HCi(pH 7.9), 0.15M NaCI , O.lnM ED 
TA(3Na), 0.25 %X^A$Jl/^ t 0.01% NaNj ) "C#«R 
Ud&fclOml^KT life, 4'C-C-Y>+*^-hL/Ai. 
-/>*^- r &, m&Zmr. ^>^U>^2 0ml(O 
Rinse BufferC 2flBfe#U 3C«C> Ant 
i rabbit **' I v^l/whole antibody (T^ix + A) 1 
nCiZStt RinseBuffer 1 Oml^iC^L 4 *CTC 4 B^fUJ 

20ml<DRinse Buf f err 2 L . -£(£>&^>:/U> 

srHKOffiu lasso*. ^>7i/>^t-h7 
co i 8 i ] f^BTGii^-^^ar*^^ 



l fir 
333.2 mg 
833.2 mg 
156.8 mg 
333.2 ml 



/KpH 5.0) 



30 



Ti?it1-b 'J*A 
BSA 

■j >wmm (ph 7.0) 

>;>BU8»iK (ph 7.0) 

3 7K0a (DffilSMM^^^f i l/TOBTG^S 
(&2gl#ra) . CCD#fct v Streptonyces liv 
idans AKW-1 CCj:.& BTGjt^^(C*5^r. StTRff 
SG^Sr&A Ofcte 

[0 1 8 2 3 XttflS : B TGdgfir?- tetiM) CDE8a 

Bi^lCtettSBTGCDS^Ktt, i^^^E^Jii&FO 
TSftk: B T G^Srt*ite^^ms BTG ^aSe^Jite^f 

i b t GB^ae*^#^f£»3i*c * *-*/bc> 

CQ18 3]^^^^-iLT« v »»«C*Ji,»TSfi* 

x^—WlG?- ( E NO 1 ) 0^o*-^-roift$ 
t?^® • fiWfcf* F Jl"^^^-pN3 1053£/Bl>ft:. E_ 

(Ichikawa, K.^ % Aghc. Biol. Chem. .53. 
2687(1989)& £ ) *VCO Stf*-** * - » P BR32 

iUT»LElL2a^i*«1*SF-?Krfhr-ta! (YE 
50 p) 



40 



(X8) 

33 

[ o i 8 4 ] c cr, M+towmt vx\t t htixh * -r. 

»;>V^^;He^J ( Kato, K. tote, 26, 53-57 (1 
983)) 2 1 7S>>K^<fc0fc* CCDS' 

- or T S ^ - fe* cD^i * W< ZK&mft 
mcmmZtlX^Z (Sato, T.3§?, Gaie, 83, 355-365 
(1989)) . 

[0185]**. is#T>mm±f88mi&m=?-^\<D . 

^-ri^^^nrt^ (Ikemura, H. 3. Biol. C 
henr. , _262 , 7859-7864 (1987)ft£) . fcfc, C<D^JS 

o B T G ^^;i/*$^j©T^fc#2ET* - 3 9 to 

5' - A0CTTC 0G4T TCTGATGACA GACTCACTCC A OCAG - 
t ~ JCCCTA AGACTACTCr CTCAGTGAGG TOGTC - 5' 



-199883 
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CO 18 6] (1) BTG^ft^^»»-pN 
J 1 05 3-BTGCDii 

x*Yv^i/>f±)\,wff\*m-f%^>>$- <sat 

O, Gene, 83, 3 5 S- 3 65 (1989)) J: 9 2/ £f^>H£PJ 

£3- F-T*jlte?-££tf#j9 0 bpCOXhoI • Hindlll Br 
#£tfJDtfiU *6^CS>XhoIiHindin r#JK#SG 
fc-<*£- pHSC396 Takeshi ta, S. tf' % Gen 

e, 61, 63-74 (1987)) lC#AU pHSC396-GS£?#ft:. 
C ©Hindlll *8<tEJ<t, Tf2tC^T#j3 0 bpO^JSS* 

fc^COFVuII-Hindlll K>t Ofol kb) <t£&*§U BT 

ASftfcfc<D£iIiKL/fc. 
[0187] 
[312 0] 

3' 



Hindlll 

S^KCft* Xhol &8t^^&CC#&T*Sall£Hind 
in r«JKU tti.ikbp©Wtft*«. WJH^^- 
pnjio53 ©EjvLOX^n^e-^--cDTi^cc#aT'5sai 

I, Hindlll raec#Al/fc. Ctl**JM|JMl09 t*CC 
&A U * £ - PNJ1053-BTC £&/c 0 

[0188] (2) BTG^Pj^J-f^tt^frift^ 
g » - pN31D53-proBTG CDffifS 



fVuII 

ndlll tt^StSaiTOSr, 3' *^(C6JHBS0H2 r^b#^ 

[0 18 9] 
[«2 1 ] ' 



T A S R 



T S R B Q 



KRRSPTPKPinjrcv m a y 

5' -AKLIGGAACAGAAGATCTCCAACTCCAAAGCCAACTGCTTCTACAAGAAtGACTTCTAGACACCAA 
3' iCCTTCTCTTCTAGAGGTTGAGGTTTCGGTTGACGAAGATCnCTTACTGAAGATCTGTGGTT 

_. Jm 1 0 2 0 30 40 5 0 60 

Hindu 



RA QRSAPAASSA G PS F RAP 
AGAGCTCAAAGATCTGCrCCAGCTGCTTCTTCTGCTGGTCCATCTTTCAGAGCTCCAGAT 
TCTCGAGTTTCTAGACGAGGTCGACGAAGAAGACGACCAGGTAGAAAGTCTCGAGG'l'CIA 
70 SO 90 100 110 120 



S D D 



V T P P 



TCTGATGACACAGTCACTCCACJLM-3' 
AGACTACTGTCTCAGTGAGGTGiK-5' 



30 



1(0 



pron 



C 0 1 9 0 1 *i^lJO^{C«. l#&fcD#J5 O&g 
©DNA$*3#£U^£it6*<fc££fiSt,;fc. (DN 

«3 8 0Atfflffllfc. ) {fc^6SL?t*<;=fS2U*- 



50 



7* V)\>7 5 KyjI/flMMMSttf *!.». *3 1 5 0 bpCDD 



(IS) 
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uAMKz#j\>tif>*>®Mbtc *ct, <i) tmmtc p 

HSG39&-GS (DttincHII f^b^i, HMKl/fcift 1 5 0 bp© 
BTGitfe^CD fVuII • Kindlll WiR (ft 1 kb) <h£3 

6 tC C ft £ XholSI&SMSjLbij&Gt £ Salli Hindlll 
TfflKU ftl.2 kbp (DK^fi. S*^^**- p 

NJ1053CD _ENpJL^a^e- *-<DTfoic&&.'f 5 san; 

Hindlll fSCCtfAUfc. Cn^^MlfJMl09«^A 

U ^I^fcfc'^* — pNJl053-proBTG 
(0191] ( 3 ) g?gCC jsttS B T Giifc-^Pggg 
( 1 ) , (2) T^^ff^n/t^l^^^^-pNJlOS 

3-BTC £ pNJ1053-pnoffTG <PTg£gf£E Saccharomyces 

cerevisiae KSC22-1C (MATa, ssll. leu 2 , his ' , ur 

a3> ^<d3*a$*, r^*';^JS^& (ito, h. J. 

BacterioT , 153 . 163-168 (1983)) £fiH>ft: 0 -£<D * 
-S&L&ito 0. 6 7% 
8% 

2 Gmq/ 1 
2 0mq/l 
0. 5% 

;&1>-C#^:*tf — Xj£ (ffitzeman, R.A.^F Science . 
219 , 620-625 (1583)^<b*) (C £ 

^M7jC"C 1 1 mKOTris-HCl (pH 6.0) tCJg® 

CftlCltnKDtf^Xtf-X ^9>tt & 
0.45-0. 5rm0 £JJI]2-, \fortex£ 0-^4 'CT 

CC12.000 rpnrS^JBIJfrfrU ^CD±r&£Ifc 9 
Ltc. 

(0 19 4] -ec*C, BTGiie^#^^SL/ri^ 

U/cfaBTG«te(c£*?***> • 7u?Til<if 
% ^2 ttOVectastain ABC kit^riB^TtT&o 
/C« #fe*i#*&^£--pNJ1053-BTG * & l>|2 pNJ1053-pr 

bilon,* »;^rtt) ic Yv^xvv-Lxmmtuz* 



ttte, Difco tt<J:0rfjIg3ftTl>&bacto yeast nitroq 
en base (YNB) (D0.67%*B?$K: 2 -£LT 
W3EBQ<D*mmL& fcjfc CX2 0 mo/1 L - kJ*^J/ 

(^U-KDii^«$e»tC2%T^-^JO^^) . Leu 
. ♦ i^ofcM^B, 3 0'Cr^«r^i2-4H 
io Tnpx-*JBfiSU;te. 

[0 192] Cft6#$fc^^**-phU1053-BTG kZ> 
HI* pNJ1053-pnoffTG &&Wt Z> J&&WkW&^ tl* 

f©i»«*i» <fti6m^mmv so u - 

-?2f (5%) 3 0t. 2BKtfga*£gUt. 
[0 193] 



30 



YNB 

Casamino acid (Oifco 3±) 

'[ 0 1 9 5 ] *<Dmm. OTOl, 3. 4©U->tCfc 
#± <OJx.fc*7n? Z W< ^J|*ifl|«B TGi m-frT-M 
[0 196] 1. :flHKBTG <3>hn-Jl,) .. 

2. : pN3i053 ^«»-r^Bs©B#aa?K ' 

3 . : pNJ1053-BTG ( B T GrtflMNtfi? ) * 

4 . : pN 3105 3-p roBTC ( B T G ^OlBW" fi>aS(*SSe 

>.*«T&ofc#. SSLb«fic^/O F^ffl$n^^ 
o/c. U->40BTG^nlBW-)5S*Mtitfi-?. 
■^ffl^ja^^i^^^ ^-pNJ1053^roBTC*«^^ 

iEL/<tft>nfefc^ «^BTGilH-^fiO{4 

[0 197] 

K^Jog$ : 993 



60 
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180 
240 
300 
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GATTCTCATG ACAGAC7TGAC TCCACCAOCT GAACCATTCG ATAGAATGCC ACATCCATAC 
AjACCATCTT ACGCTAGA0C TGAAACTGTT GTCAACAACT ACATTAGAM CTGGCAACAA 
CTCTACTCTC ACAGACATGG TAGAAAOCAA CAAATGACTG AACAACAAAG AGAATGGTTG 
TCTTACGCTT CTCTTCGTCT TACTTGGGTT AACTCTGCTC MTACCCAAC TAACAOVTTG 
GCTTTCGCTT CTTTCGATGA AGATAGATTC AAGAACGAAT TOVAGAACGG TAGACCAAGA 



(20) 



E£U#st : 2 



■ : 3 

K^JOg;* : 1322 



37 

TCCGGTGAAA 
AAGGCTTTCC 
CACGATCAAT 
TTGAGAAACC 
AAGGAAAGAA 
CACTTCTCCT 
CATGCTTTCA 
GCAAGATGCC 

ocrcAAAcrc 

GCAAAGGGTT 
OCTTACTCTG 
ACTGCTCCAG 
93 



CTAGAGCTGA 
AAAGAGCTAG 
CTGCTTACIT 
AAGATCCTAG 
ACGGTOGTAA 
CTGCTCAAGA 
GACCflCCTCC 
CAACTTCTCC 
AAGCTCATGC 
CTTTOCOTCC 
ATTTGGATAG 
ACAAQGTCAA 



ATTCGAAOCr 
AGAACTTCCr 
GGATAACTTC 
ATCCCCATTC 
GCACGATOCA 
TAGATCTTCr 
AGGTAOCCCT 
AGGTGAAGGT 
TGATAAGACT 
TATOCACCTC 
AOGTCCTTAC 
GCAAGCTTOG 



AGAGTTGCTA 
TCTCTTATCA 
AAGAAGGAAT 
TACTCTGCTT 
TCCAGAATGA 
TCTGCTGATA 
TTOCTCGACA 

rrarrcAAcr 

CnTOGAOCC 
TAOGAATCTA 
GTTATTACTT 
CCA 



AOGAATOTT 0GATGAAG4A 
ACAGAGCTCT AGAAAACGCT 
TGGCCAACCG TAACCATGCT 
TGAGAAACAC TCCATCTTTC 
AOGCTCTTAT TTAOCTAAC 
AGAGAAAGTA CGGTGATOCA 
TGTCCAGAGA TAGAAACATT 
TOGATTACGG 7TGOTTCGGT 
ATCCTAACCA CTACCACGCT 
AGTTCAGAAA CTCGTCTCAA 
TCATTCCAAA CTCTTGGAAC 



#£§¥5- 1 99 88 3 
38 

360 
420 
480 
540 
600 
660 
720 
780 
840. 
900 
960 
9 



AAGAGAAGAT 
AGAGCTCAAA 



CTCCAACTCC AAAGCCAACT GCTTCTAGAA GAATGACTTC TAGACACCAA 
CATCTCCTCC AGCTCCTTCr TCTCCTGOTC CATCTTTCAG AGCTCCA 

*20 



TCCGGGGACG 
OGATOTTCCA 
TTCGCCACTA 
CCGCCGACAA 
CCGATCACCT 
CCCTCGTTCC 
AGGATGCCCG 
ATACGCAACT 
GAGCAACCGG 
TACCCCACGA 
AAGAACGGCA 
GAGAGCTTTG 
AGGGCOCTGG 
GCGAACGGCA 
OGGAACACGC 
GCCGTCATCT 
AGGAAGTACC 
TCG^GGGACA 
GACTACGGCT 



CGTAGGCAAT 
CGACAAAGGA 
TGAGTGCGCT 
TGGCGCGGGG 
COCGACATCA 
CGGCCCCCCA 
ACCCCTACCG 
GGCAGCAGGT 
ACTGGCTGTC 
ACAGACTGGC 
GGCCCCGCTC 
ATGAAGAGAA 
AGAACGCCCA 
ACGAGGGGCT 
COTCCTTTAA 
ACTCGAAGCA 
GCGACCCGGA 
GGAACATTCC 
GGTrOGGCGC 



GGGOGTTCAT 
GTTGCAGGTT 
TTATCCACCC 
GAAGAGACCA 
ACGCXXTCAA 
CTCCCACGAC 
TCCCTCCT/C 
CTACAGCCAC 
CTAGGGCTOC 
CTTCCCCTGC 
CGGGGAGAOG 
GGGGTTCCAG 
CGACGAGAOC 
GCGCAACGAG 
GGAGCCGAAC 
CrrCTGGAOC 
CGCTTTCCGC 
OCGCAGCCOC 
CCAGACGGAA 



CCCGACCTCC 
TCCATGCGCT 
CCGGATTCAT 
AGTCCTACGC 
CGAAGCGCTC 
AGOGTCAOCC 
GGCAGGGGCG 
CGGGACGOCA 
CTGGGTGTCA 
TTGGACGAGC 
CGOGCGCAGT 
COOGCGCGrG 
GCTTACCTCG 
GACGCCCGTT 
GGAGGCAATC 
GGCCAGGACC 
CCOGCCCGCG 
ACCAGCCOCG 
GCGGACGCCG 



TTCCGCACGG 
ATAGGCGGG* 
GCCGTCGGCC 
CGAAACCTAC 
CGGCCGOTC 
CTCCCGOCGA 
AGACGGTCGT 
GGAAGCAGCA 
CCTGGCTCAA 
ACAGCTTCAA 
TGGAGGGCOG 
AGGTGGOCTC 
ACAACCTCAA 
CCCGG1 tCIA 
AGGACCCGTC 
GGTCGAGTTC 
GGAGCGGCCT 
GTCAGGGATT 
ACAAGACCCT 



GCGCGTTCAA 
OGCTCTCGTC 
OGOGAOGCCG 
CGOCTCACCC 
GAGCGCCGGC 
GCCGCTCGAC 
CAACAACTAC 
CATGACCGAG 
TTCGGGTCAG 
GAACGAGCTG 
CGTCGOGAAG 
CGTGATCAAC 
GAAGGAACTG 
CTCCGGGCTG 
CAGGATGAAG 
OCCCGACAAG 
GGTGGACATG 
OGTCAATTTC 
CTGGACCCAC 
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OGAAATCACT ATCAGGCGCC CAATGGCAGC CTTCGTGOCA TGCATGTATA CGAGAGCAAG 
TTCCGCAACT GGTCCGAAGG TTACTCCGAC TTCGACCOCG GAGOCTATGT GATCACCTTC 
ATCCCCAAGA GCTGGAACAC CGCCCCCGC AAGGTAAAX AGGGCTGGCC GTGATGTGAG 
GG 



[Ell ] 01®. Streptoverticillium sp. &3fcCD*n 
->DNAC0$JJITOI2, 
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[02] 020. Streptorayces lividans \T§mbfcB 
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